Nano systems that are being investigated within the field of physics, biology and chemistry are becoming more complex from a structural and chemical point of view. As a consequence, higher demands are being put to nanoscopic characterization techniques. New developments within the field of transmission electron microscopy (TEM) allow to investigate these systems at atomic scale, not only from structural point of view, but also chemically and electronically [1, 2] . The applicability of these developments will be illustrated next for two different types of ceramic systems.
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Using exit wave reconstruction [1] , the amplitude and phase of the complex electron wave function at the exit plane of the TEM sample can be retrieved. In a sense, exit wave reconstruction inverts the effect of lens aberrations which complicate direct interpretation of the images. We have applied exit wave reconstruction to investigate the new ceramic compound Bi 4 Mn 1/3 W 2/3 O 8 Cl. A part of the phase of the reconstructed exit wave is shown in Figure 1 .a. The phase of the exit wave is often considered as the final result, but in this study it is used as a starting point for quantitative refinement of the atom column positions. Therefore, a model has been proposed to describe the expectations of the pixel values in the reconstructed phase. The unknown parameters of this model, including the atom column positions, have been estimated in the least squares sense. Figure 1 .b and Figure 1 .c show the model evaluated at the estimated parameters. Next, mean interatomic distances and their corresponding standard deviations have been calculated from the estimated atom column positions. The standard deviation, being a measure of the precision, ranges from 3 to 10 pm. Furthermore, a good agreement has been found when comparing these results with X-ray powder diffraction data. It is also found that projected distances beyond the information limit of the microscope (110 pm) can be determined with picometer range precision.
Another method to obtain images that are directly interpretable is high angular annular dark field scanning transmission electron microscopy (HAADF-STEM). This technique yields a structural image in which the recorded signal is a direct function of the atomic number Z. HAADF-STEM is used in the study of SrTiO 3 /LaAlO 3 multilayers. This system has attracted great attention since the stacking of the atomic planes at the interface between these 2 ceramic materials determines the sheet resistance [3] . More specifically, an insulating interface is found for the following sequence: -LaOAlO 2 :SrO-TiO 2 -, whereas an -AlO 2 -LaO:TiO 2 -SrO-configuration yields an electron doped interface with extremely high carrier concentration. Figure 2 .a shows a HAADF-STEM image of the SrTiO 3 / LaAlO 3 multilayer studied here. The interface at the top of every SrTiO 3 layer is labelled "A", whereas the interface at the bottom of every SrTiO 3 layer is labelled "B". Although the intensity difference between the La and Sr atom columns is apparent, it is more difficult to visualize and distinguish the TiO and the AlO atom columns. Therefore, the peak heights of the atom columns at the interfaces have been evaluated in a quantitative manner by means of parameter estimation in the same manner as described in the previous paragraph. The results of this procedure are shown in Figure 2 .b and it has been found that the atomic plane stacking for interface "A" has the following sequence: -AlO 2 -LaO:TiO 2 -SrO-. For interface "B" we find:-LaO-AlO 2 :SrO-TiO 2 - [2] . These results are in agreement with STEM-EELS measurements at high spatial resolution, which reveal direct evidence for the presence of two different stacking sequences at the interfaces in the SrTiO 3 / LaAlO 3 heterostructure [4] . The evidence is based on a careful study of the relative position of the La and Ti atoms as well as on a comparison of the ELNES fine structure of the O K-edge with abinitio multiple scattering calculation [5] . "unknown" atom columns at the interface (indicated with symbol X) together with the 95% confidence intervals.
